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VEHICLE SEAT ASSEMBLY AMD FLOOR RAIL FOR LATERAL SEAT 

SHUTTLING 

BACKGROUND OF THE INVENTION 
L Field of the Invention 

The invention relates to a seat assembly for an automotive vehicle. More particularly, 
this invention relates to a riser assembly that allows the seat assembly to move laterally 
within the vehicle, pivot to an upright tumbled position or be released and removed from the 
vehicle. 

2. Description of the Related Art 

Automotive vehicles include seat assemblies for supporting occupants within the 
vehicle. Seat assemblies generally include a seat cushion and a seat back operatively coupled 
to the seat cushion by a recliner mechanism for allowing selective pivotal adjustment of the 
seat back relative to the seat cushion between a plurality of reclined seating positions. The 
seat back is also typically movable between any one of the reclined seating positions and a 
generally horizontal, forwardly folded position overlying the seat cushion to present a load 
floor surface on the back of the seat back. 

It is known in the automotive seating art to mount a riser assembly between the seat 
cushion and the floor of the vehicle for moving the seat assembly between a seating position 
with the seat cushion spaced above the floor of the vehicle and a tumbled position with the 
seat back in the forwardly folded position and the seat cushion pivoted forwardly to an 
upright position to provide addition storage space behind the seat assembly within the 
vehicle. However, it remains desirable to provide a seat assembly which is movable between 
each of the seating position, forwardly folded position and tumbled position while also being 
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movable laterally within the vehicle to provide for a variety of seating positions and also 
completely removable from ihe vehicle to maximize storage space therein. 



SUMMARY OF THE INVENTION 
According to one aspect of the invention, there is provided, a riser assembly for 
selectively coupling a seat assembly to a front slide rail and rear slide rail on the floor of an 
automotive vehicle. The riser assembly includes a front latch mechanism adapted to be 
operatively coupled to the front slide rail. The front latch mechanism has a support plate for 
supporting the riser assembly on the front slide rail. A rear latch mechanism is adapted to be 
operatively coupled to the rear slide rail. The rear latch mechanism has a mounting plate for 
supporting the riser assembly on the rear slide rail and a pair of opposing front and rear latch 
plates for selectively engaging and securing the rear latch mechanism to the rear slide rail. A 
release cam member is operatively coupled between the front and rear latch plates for 
simultaneously engaging and releasing the front and rear latch plates from engagement with 
the rear slide rail to selectively couple the riser assembly to the front and rear slide rails. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Advantages of the present invention will be readily appreciated as the same becomes 
better understood by reference to the following detailed description when considered in 
coimection with the accompanying drawings wherein: 

Figure 1 is a front perspective view of the seat assembly according to the preferred 
embodiment of the invention in a seating position;; 

Figure 2 is a front perspective view of the seat assembly with the seat back in a 
forwardly folded position; 

Figure 3 is a front perspective view of the seat assembly in a tumbled position; 
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Figure 4 is an enlarged perspective view of a front latch mechanism; 

Figure 5 is an enlarged perspective view of a rear latch mechanism; 

Figure 6 is a side view of the riser assembly and front and rear latch mechanisms; 

Figure 7 is a side view of an altemative embodiment of the riser assembly of the 
present invration; and 

Figure 8 is a side view of a second altemative embodiment of the riser assembly of 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring to Figure 1, a seat assembly 10 for an automotive vehicle is shown in a 
seating position. The seat assembly 10 includes a generally horizontal seat cushion 12 and a 
generally upright seat back 14. The seat back 14 is pivotally coupled to the seat cushion 12 
by a pair of spaced apart recliner mechanisms 16, as are commonly known to one skilled in 
the art. The recliner mechanisms 16 provide pivotal adjustment or movement of the seat back 
14 relative to the seat cushion 12 between the generally upright seating position, as shown in 
Figure 1, and a forwardly folded position overlying the seat cushion 12, as shown in Figure 2. 
The seat cushion 10 extends between an upper surface 18 for supporting an occupant above a 
floor 20 in the vehicle and an opposite bottom surface 22. The seat assembly 10 ftuther 
includes a riser assembly 24 extending between the bottom surface 22 of the seat cushion 12 
and the floor 20 of the vehicle. A track mechanism 26, as is commonly known to one skilled 
in the art, is coupled between the bottom surface 22 of tiie seat cushion 12 and the riser 
assembly 24 for allowing selective forward and rearward sliding adjustment of the seat 
cushion 12, and seat back 14, relative to the riser assembly 24. The riser assembly 24 allows 
selective positioning of the seat assembly 10 between a generally horizontal seating position, 
as shown in Figure 1, and a tumbled position, as shown in Figure 3. The riser assembly 24 
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also allows lateral displacement of the seat assembly 10 along the floor 20 of the vehicle as 
will be further discussed herein below. 

Referring to Figures 1, 4, and 5, a front 28 and rear 30 slide rail extend laterally across 
the floor 20 of the vehicle for supporting and positioning the seat assembly 10 therealong. 
Each of the slide rails 28, 30 comprise a generally U-shaped base member 32 defining an 
open center channel portion 34 and having horizontal flanges 36 extending laterally 
outwardly from each side of the U-shaped base member 32. The flanges 36 have an arcuate 
shape with a flat upper portion 38 and a bulbous portion 40 on the distal end of the flange 36. 
A filet 42 is positioned on the upper portion 38 of each flange 36 covering the channel 
portion 34 of the U-shaped base member 32. Finally, a plurality of fasteners 44, as shown in 
Figure 6, are positioned within the channel portion 34 and extend through the bottom of the 
U-shaped base member 32 to fixedly secure the slide rails 28, 30 to the floor 20 of the 
vehicle. 

Referring to Figure 3, the riser assembly 24 includes generally parallel and spaced 
apart first SO and second 52 side members extending between front 54 and rear 56 ends. A 
front cross member 58 extends transversely between and interconnects the side members 50, 
52 adjacent the front ends 54. Similarly, a rear cross member 60 extends transversely 
between and interconnects the side members 50, 52 adjacent the rear ends 56. 

Referring to Figures 4 and 5,' the riser assembly 24 includes a front latch ii^chanism 
62 coupled to the front end 54 of each side member 50, 52 and a rear latch mechanism 64 
coupled to the rear end 56 of each side member 50, 52. For simplicity only one of the front 
latoh mechanisms 62 and rear latch mechanisms 64 will be described in detailed, while 
appreciating that the mechanisms 62, 64 are the same on each side member 50, 52 of the riser 
assembly 24. 
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Referring to Figure 4, the front latch mechanism 62 iricludes a support plate 66 having 
an upper end pivotally connected to the front end 54 of the side member 50, 52 by pivot pin 
68 for supporting the seat assembly 10 during pivotal movement about the front latch 
mechanism 62 between the seating position and the tumbled position. A support post 70 is 
mounted to the support plate 66 for supporting and moimting a biasing member 72, such as a 
clock spring. The biasing member 72 is coiled around the pivot pin 68 and has a first free 
end 74 coupled to the pivot pin 68 and a second free end 76 coupled to the support post 70 for 
biasing the seat assembly 10 to the tumbled position. 

The support plate 66 includes a slot 78 spanning between the width of the front slide 
rail 28 and extending between a front leg portion 80, shown in Figures 1 and 4, and a rear leg 
portion 82, shown in Figures 4 and 6, for slidably supporting the front of the riser assembly 
24 along the front slide rail 28. The rear leg portion 82 forms a U-shaped hook opening 84 
for receiving the bulbous portion 40 of the rear flange 36 therein. An isolator or insert 86 is 
secured to the rear leg portion 82 within the U-shaped hook opening 86 for engaging witii the 
bulbous portion 40 of the slide rail 28 to reduce vibrations therebetween which cause buzz, 
squeaks, and rattles (BSR). The isolator 86 is preferably a plastic material that reduces 
friction between the rear leg portion 82 and the slide rail 28 to reduce sliding efforts of the 
seat assembly 10 along the slide rail 28 and to reduce the vibrations thererbetween. 
Similarly, a slide or insert 88, shown in Figure 6, is secured to the support plate 66 along the 
slot 78 and adjacent the front leg portion 80 for engagement with the flat upper portion 38 of 
the slide rail 28. The slide 88 is also preferably a plastic material that reduces friction 
between the support plate 66 and the slide rail 28 and provides easy sliding movement of the 
support plate 66 therealong. 

The front latch mechanism 62 frulher includes a latch plate 90 having an upper end 
pivotally coimected to the support plate 66 by pivot pin 92 for pivotal movement into and out 
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of latching engagement with the bulbous portion 40 of the front flange 36 on the slide rail 28. 
A biasing member 94, such as a clock spring, is coiled aroimd the pivot pin 92 and has a furst 
free end coupled to the pivot pin 92 and a second free end coupled to the support plate 66 for 
biasing the latch plate 90 into engagement with the slide rail 28. 

Finally, a front release bar 96 is fixed secured to the latch plate 90 of each front latch 
mechanism 62 and extends between the side members 50, 52 to synchronously actuate the 
latch plates 90 into and out of latching engagement with the front flange 36 of the slide rail 
28. 

Referring to Figure 5, the rear latch mechanism 64 includes a mounting plate 100 
fixedly secured to the outboard side of the side members 50, 52 and adjacent the rear ends 56 
thereof The mounting plate 100 extends below the side member 50, 52 terminating at a 
lower base plate 102 for engaging and supporting the rear of the riser assembly 24 on the rear 
slide rail 30. As shown in Figure 6, a pair of slides or inserts 104, similar to the slide 88, are 
spaced apart and secured to the lower base plate 102 for engaging each of the flat upp^ 
portions 38 of the flanges 36 on the rear slide rail 20. Again, the slides 104 are preferably a 
plastic material which reduces the fiiction between the lower base plate 102 and the rear slide 
rail 30 and provides easier sliding movement of the lower base plate 102 along the rear slide 
rail 30. The moimting plate 100 fiirther includes a flange 106 extending upwardly from the 
lower base plate 102 and spaced parallel to the outboard side surface of the mounting plate 
100 to define a channel therebetween. The flange 106 includes a U-shaped notch 108 formed 
therein. 

The rear latch mechanism 64 fiirther includes a front latch plate 110 and a rear latch 
plate 112 seated on opposing ends of the flange 106. The front latch plate 110 is pivotally 
connected to the mounting plate 100 by pivot shaft 114 and extends below the lower base 
plate 102 to a hook portion 1 16 for engaging the bulbous portion 40 of the front flange 36 on 
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the rear slide rail 30. The front latch plate 110 further includes a cam surface 118 facing and 
adjacent to the forward edge of the ftange 106 and seated in the space between the flange 106 
and the outboard side surface of the mounting plate 100. The rear latch plate 1 12 similarly is 
pivotally connected to the mounting plate 100 by a pivot shaft 120 and extends below the 
lower bajse plate 102 to a hook portion 122 for engaging the bulbous portion 40 of the rear 
flange 36 of the rear slide rail 30. The rear latch plate 112 also includes a cam surface 124 
facing and adjacent to the rearward edge of the flange 106 and seated in the space between 
the flange 1006 and the outboard side surface of the mounting plate 100. Further, an anti- 
rattle latch 126, shown in Figure 6, is mounted by the pivot shaft 120 and overlaps the rear 
latch plate 1 12 to provide a secondary cinching hook around the bulbous portion 40 of the 
rear flange 36 to ftirther secure the rear latch mechanism 64 to the rear slide rail 30. 

The rear latch mechanism 64 fijrther includes a triangular-shaped release cam member 
130 seated in the space between the flange 106 and the outboard side surface of the mounting 
plate 100. A guide post 132 projects outwardly from the release cam member 130 into the U- 
shaped notch 108 formed in the flange 106 to slidably support and guide the release cam 
member 130 therealong. The release cam member 130 includes opposing front and rear cam 
surfaces 134, 136 for engaging with the respective cam surfaces 118, 124 on the front and 
rear latch plates 110, 1 12 to pivot the latch plates 110, 112 into and out of engagement with 
the flanges 36 of the rear slide rail 30. 

The rear latch mechanism 64 further includes a rear release handle 140 extending 
between opposing side members SO, 52 and pivotally connected to the moimting plates 100. 
A release link 142 extends between a first end fixedly secured to the rear release handle 140 
and a second end operatively coupled to the release cam member 130. The release link 142 
includes an elongated slot 144 therein for slidably receiving a guide pin 146 projecting from 
the center of the release cam member 130. The sliding interaction between Ihe guide pin 146 



7 



wo 2005/012030 PCT/US2004/024993 
within the elongated slot 144 provides selective vertical movement of the release cam 
member 130 within the U-shaped notch 108 upon pivotal movement of the rear release 
handle 140 to simultaneously actuate the front and rear latch plates 110, 112 between 
engaged and disengaged position with the rear slide rail 30. More specifically, as the rear 
release handle 140 is pivoted upwardly, the release link 142 presses downwardly on the guide 
pin 146 seated within the slot 144 to force the release cam member 130 downwardly along 
the notch 108. The cam surfeces 134, 136, engaged with the respective cam surfaces 118, 
124 of the front and rear latch plates 110, 1 12, force the latch plates 1 10, 1 12 to pivot about 
the pivot shafts 1 14, 120 to disengage from the flanges 36 of the rear slide rail 30. 

Referring to Figures 5 and 6, the riser assembly 24 also includes a connecting link 150 
extending longitudinally between a first end pivotally coupled to the latch plate 90 of the 
front latch mechanism 62 by pivot pin 152 and an opposite second end operatively coupled to 
the release cam member 130. More specifically, the opposite second end of the connecting 
link ISO includes an elongated lost motion slot 154 adjacent to and overlapping the elongated 
slot 144 in the release link 142 for receiving the guide pin 146 therein. As the rear release 
handle 140 is pivoted upwardly to release the rear latch mechanism 64, the guide pin 146 
travels along the slot 154 until it pulls on tiie connecting link to simultaneously pivot the latch 
plate 90 and disengage the front latch mechanism 62 from the front slide rail 28. 

Finally, referring again to Figure 6, the riser assembly 24 includes a assist member 
160, such as a pressurized gas strut, extending between a first end pivotally coupled at 162 to 
the rear leg portion 82 of the support plate 66 and a second end pivotally coupled at 164 to 
the mounting plate 100. The assist member 160 assists in the lifting of the seat assembly 10 
from the seating position to the tumbled position and assists in maintaining the seat assembly 
10 biased into the tumbled position. 
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In operation, with the seat assembly 10 in the seating position shown in Figure 1, the 
riser assembly 24 is fixedly secured to the floor 20 of the vehicle by engagement of the front 
latch mechanism 62 with the front slide rail 28 and the rear latch mechanism 64 with the rear 
slide rail 30. The seat back 14 is secured in the upright seating position by the recliner 
mechanisms 16. The seat assembly 10 is prevented from lateral sliding movement along the 
front and rear slide rails 28, 30 by engagement of the rear leg portion 82 about the rear flange 
36 and the latch plate 90 about the opposing front flange 36 of the front slide rail 28. The 
seat assembly is also prevented from lateral sliding movement by engagement of the front 
and rear latch plates 1 10, 1 12 about the opposing flanges 36 of the rear slide rail 30, as well 
as, the cinching of the anti-rattle latch 126 about the rear flange 36 of the rear slide rail 30. 

The seat assembly 10 may be moved laterally along the front and rear slide rails 28, 
30 and across the floor 20 of the vehicle in an almost infinite number of positions by the 
following operation. First, the seat back 14 may be either in the upright seating position, as 
shown in Figure 1, or the forwardly folded position, as shown in Figure 2. The operator 
pivots the rear release handle 140 upwardly to force the release link 142 downwardly. The 
release link 142 engages the guide pin 146 to force the release cam member 130 downwardly, 
guided by the post 132 within Ihe U-shaped notch 108. The front and rear cam surfaces 134, 
136 of the release cam member 130 engage the cam surfaces 118, 124 on the respective front 
and rear latch plates 110, 112 to pivot the latch plates 110, 112 and at least partially 
disengage the latch plates 110, 112 from the flanges 36 of the rear slide rail 30. 
Simultaneously, the guide pin 146 travels along the slot 154 to pull the connecting link 150 
rearwardly and pivot the latch plate 90 about the pivot pin 92. The latch plate 90 is also at 
least partially disengaged from the flange 36 of the front slide rail 28. While holding the rear 
release handle 140, the seat assembly 10 may now be moved laterally along the slide rails 28, 
30 with the slides 88, 104 providing low frictional sliding contact between flie front latch 
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mechanism 62 and front slide rail 28 and the rear latch mechanism 64 and rear slide rail 30, 
respectively. When the rear release handle 140 is released, the biasing member 94 urges the 
front and rear latch mechanism 62, 64 back into ftiU engagement with the slide rails 28, 30 to 
fixedly secure the seat assembly 10 to the floor 20. 

The seat assembly 10 may also be pivoted from the seating position, or forwardly 
folded position, to the tumbled position shown in Figure 3 as follows. The rear release 
handle 140 is simply fiirttier pivoted upwardly to force the release cam member 130 fiirther 
downwardly along the notch 108. The release cam member 130 engages and pivots the front 
and rear latch plates 1 10, 1 12 outwardly until the hook portions 1 16, 122 are clear from and 
spaced outwardly beyond the bulbous portions 40 of the flanges 36 such ttiat the rear latch 
mechanism 64 is complete disengaged from the rear slide rail 30. As discussed above, the 
front latch mechanism 62 is also simultaneously disengaged from the front slide rail 28 by the 
connecting link 150. The seat assembly 10 may now pivot about the pivot pin 68 of the front 
support plate 66. Once the rear latch mechanism 64 is above the rear slide rail 30, the rear 
release handle 140 is released and the both front and rear latch mechanisms 62, 64 return to 
the initial engaged positions. The latch plate 90 of the front latch mechanism 62 maintains 
engagemrat with the front slide rail 28 as the seat assembly 10 continues to pivot upwardly 
and forwardly about the support plate 66. The connecting link 150 travels with the side 
members 50, 52 of the seat assembly 10 and pivots about the pivot pin 152. The lost motion 
slot 154 allows the guide pin 146 to travel therein as the connecting link 150 is pivoted with 
the seat assembly 10 to prevent the latch plate 90 from disengaging with the front slide rail 
28, The seat assembly 10 may now be pivoted completely to the tumbled position with 
assistance by the biasing member 72 and assist member 160, as previously discussed. 

The seat assembly 10 may now be completed disengaged from the slide rails 28, 30 
for removal from the vehicle. While in the tumbled position, the front release bar 96 may be 
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pivoted upwardly to pivot each of the latch plates 90 about the pivot pins 92 until the latch 
plate 90 is spaced away from the flange 36 of the front slide rail 28. The rear leg portion 82 
of the support plate 66 may now be pulled rearwardly to release the flange 36 from the U- 
shaped hook opening 84 and completely release the riser assembly 24 from the front slide rail 
28 and the seat assembly 10 from the vehicle. 

Finally, to reinstall the seat assembly 10 into the vehicle, the support plate 66 is 
positioned on the front slide rail 28 with the hook opening 84 receiving the flange 36 therein. 
As the seat assembly 10 is pivoted upwardly and forwardly, the outer edge of the latch plate 
90 will engage Ihe front flange 36 and act like a cam to pivot the latch plate 90 open and 
around the flange 36 to fully engage the front slide rail 28. The seat assembly 10 may then be 
pivoted downwardly from the tumbled position toward the seating position. The front and 
rear latch plates 110, 112 of the rear latch mechanism 64 similarly engage the respective 
flanges 36 on the rear slide rail 30 with the outer edges thereof canoming against the flanges 
36 until fully engaged wife the rear slide rail 30. The seat assembly 10 is now fully engaged 
with the front and rear slide rails 28, 30 and the seat back 14 may be pivoted to the upright 
seating position for normal occupant use. 

Referring to Figure 7, there is shown a first alternative embodiment of the riser 
assembly 224 of the present invention. The front latch mechanism 262 allows for tumbling 
and lateral sliding, or shuttling, of the seat but does not allow for removal of the seat, as with 
the previously described embodiment. The front latch mechanism 262 of the alternative 
embodiment comprises a support plate 266 with front and rear leg portions 280, 282 each 
having U-shaped hook openings 284 for receiving and engaging the opposing flanges 36 of 
the front slide rail 28. The front latch mechanism 262 does not include a pivotal latch plate 
for engaging and disengaging with the front flange 36 to release tiie front latch mechanism 
262 from the front slide rail 28. However, each of the U-shaped hook openings 284 include 
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isolators 286 to facilitate lateral sliding movement of the riser assembly 224 along the front 
slide rail.28. The rear latch mechaxiism 64 is the same as that described previously with 
reference to the first embodiment. 

Referring to Figure 8, there is shown a second alternative embodiment of the riser 
assembly 324 in which the front latch mechanism 362 allows for the riser 324 to slide 
laterally, or shuttle, and be removed from the front slide rail 328, but does not allow the seat 
assembly to tumble as described with the previous embodiments. The rear latch mechanism 
64 is the same as that disclosed in the previous embodiments. However, the front latoh 
mechanism 362 comprises only a rear leg portion 382 with a U-shaped hook opening 384 ttiat 
engages a bulbous portion 340 of a flange 336 extending from a front slide rail 328. In tiiis 
design, there is no pivotal connection with the side members 50, 52 to allow for the tumbling 
of the seat, as previously described with respect to the previous embodiments. However, the 
rear latch mechanism 64 is capable of partial disengagement, as previously described, 
allowing for lateral sliding, or shuttling, of the seat along a the front and rear slide rails 328, 
30. 

The invention has been described in an illustrative manner, and is to be understood 
that the terminology which has been used is intended to be in the nature of words of 
description rather than limitation. Many modifications and variations of the present invention 
are possible in light of the above teachings. It is therefore to be understood that within the 
scope of the appended claims, the invention may be practiced otiier than as specifically 
described. 
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